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broad natiarml policy is neodted to taclcl© tli« &cckflm of toaltb 
care Ic'a country. In additioa, r^ional needs of bealtli care 
atre also to be oot* Fcr tills, ccKts^A«tisiire regimal 
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ci 9 nt utillmtion of o,T;^lab.ljt rsM5i34.ties is verj iaporfcjati, 

30 that aaxisiua possibi® car® is gi^en to p*ti«sts* ilso 
because of lack of facilities, 'Pbjsicians shall not be restric- 
ted in utiiiaing their sp^cialied knowledge in curing th® ill- 
ness. Often it is a satter of unavailability of proper facl- 







"Industrial engineering is concerned with the design* 
improvement ^d installation of integrated systems of men* 
materials and equipaents. It draws upon specialised Isnowledge 
and skill in the mathematical* iSiysical and social sciences 
together with the principles and methods of engineering analy- 
sis and design to specify, predict and evaluate the results 
to he obtained from such systems"* It is clear frcra this de- 
finition that its applications are called for in the design 
and improvement of a system involving interacticns of men 
materials sind equipaents. Thus the health delivery system is 
similar to an industry, Tiewed as an overall system* health 
industry has to have a well defined organisaticm and needs 
good management for its efficient working. Health industry 
has a similarity to production industry in problems of men* 
materials and equipaents. Whereas in the later it is the co- 
ordinated action of machines and materials together with the 
skill of operators that is important* in the former it is the 
maximiaa utility of physicians' professional coapetence and the 
available facilities. Though most of thoij^htful actions are 
called for from the physicians knowledge, his usefulness is 
increased tremendously if it is supported efficiently by the 
supporting staff and equipnent. Thus cane finds a lot of scope 
for the applications of Industrial engineering to health 
delivery systems. 

1,4- Areas of Health Industry Where I,E, can be Applied: 


Having seen the sxiitability of Industrial engineering 








waiting times* 



systems skppFomh of fiiiiliiig aiteimto soiutiens to lieaXtli 
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QmPim 2 


SXSTSMS APP.iOiiPH TO I .I,T •-K.HSAITH 
OELI7SEY mOBLlSMS 

It is mentioned to the totrodnctim that regicmal 
health delivery centres can he best designed through systOTS 
approach. If a regional health centre is already working, its 
performance can be improved through its system analysis* In 
the present work, design of a health delivery system for I*I*f- 
H* c<Miiinity has been cmsidered* The existing health centre 
has been analysed for possible improvements* 

2*2 Asimow (3) in his book on «Introducticxi to Design" 
states that the first step to the systems apprmch is the needs 
analysis, which, to the case of health delivery at I*I.T»K is 
stated as follows* "I.I.T.-K campus is located away fro® Kan- 
pur city* The conmunity <xi the campas consists of students, 
faculty oOTbers and support staff, engaged to a specific acti- 
vity* like any other community elsewhere, the members of the 
campus cosBunity are also prone to all kinds of diseases and 
seek medical help in case of illness* ^^e to the campus loca- 
tion, they are unable to utilise medical facilities available 
in the city* To uificeep activity in which the community Is 
involved, individuals should mintalh good health* The 
Institute adtelnistration toould provide proper arrangements 
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for the medical facilities.. Hence a need to solve tlie present 
problem". This is the broadest possible need statement* 

2*3 aiviroMental Studyi 

2*3*t The second step in the systems approach is the study 
of ^vlronment (3) ”In a natural system of plant and animal life^ 
the system develops itself by its interact Icjo with the envlron- 
ment" (3)* In a . similar manner man made socio -ecological 
system* like a health delivery system, has an interaction with 
its environment during its active life. Let the health deliv- 
ery system be represented by a black box* The input to this 
box are several variables and parameters from its envirtmaent* 
Variations in these input quantities affect the performance of 
the systas* and its outfits* (Figure Ho. 1) H«ice for a proper 
understanding of the behaviour of the syst®i* a study of the 
system and its environment is essential. 

In the prescffit work, the environmaat of the I.I.T.- 
Kanpur h^lth centre is the campus caamunity and its surround- 
ings. A study of this environment is conducted* 

2.3.2 The study of the whole health systaa is divided into 
two i^urtsj 

1. Study of the health centre* (as the main system) 
and 2. Study of the environment* 

♦ Conducted by co-worker of the author (10) 
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The first part, conducted by the author, is described 
bel«M in the following sections: 

(i) Location of the campus and its surroundings* 

(ii) Type of the ccssRunity and its activities* 
and (iii) Facilities provided on the caapi^. 

(i) Location of the Campus and its Surroundings: 

The campus of I*I.T*-&tnpur is located in northern 
part of India* It is about 12 Mloiaeters from the centre of 
the city* The cHaatic conditions are extreme in the major 
portion of year* Because of its location, at present, the 
campis is not ccmjested by adjacmt growth of other cotsmunities* 
An air pollution stud^ (4-) of the city atmos^ere 1ms 
been conducted* I«I*T**^npur campus vas selected as one of 
the sample collection stations. The study s&ows that the cam- 
pus air is polluted but nottoahaszardous level* However, a 
number of brick Idlns and a thermal power plant are sitmted 
around the caapusj and there is a possibility of additioiml 
industHal growth* This may threaten the purity of air in fu- 
ture* Also in the surroundings of the campus, Ifeere are some 
villages where the awareness of sanltaticm and good health is 
relatively low* A number of perstxis from these villages enter 
the campus daily, as miltosen, washeraen, vendors of ice creaa 
and vegetables etc* In case an epidemic eirupts in these vi- 
llages,- the probability of that being very high - the villagers 
will carry and coiMunicat© the epldwiic in the campus coBBsunity* 
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(ii) Type of tue ccmatinity and its Activities: 

The community chi the campus can be broadly classified 
in the order of its popilatian as below: 

a. Support staff and their families^ 

b. Student 3 1 

and c. Faculty members suid their fiuailies* 

Awareness of sanitatitm in the first group varies frcM very 
poor to nonaal* where as it may be near normal amongst the 
other two groups* The above mentioned groups* constitute the 
centre engagal in learning and researeh which are the main 
activities of the campis* 

(lii) Facilities cm the Campus: 

To sustain norml life on the campiSt various faclli* 
ties are providedi* Those which are iopcMrtant frcsa health p<^t 
of view are; 

a. .^ater supply* 

b« Sanitation* 

c. Health care facilities# 

d* Hostels and residences* 

InfonaatlcHi collected on these facilities is listed below* 
a* wfater Suppdy: 

Campus water supp3y is by tilb® wells# 'Water is supp- 
lied directly from the ti*e wells* with«mt storage* after treat- 
ing it with hleachlng powder, aniuiries made from officials 
in Institute Irfarks Department reveal the following 
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1 * Supply water is eligible fcs* both drinkitsg and 
dofflestic purposes, 

2. Contaminants of water are witbdn the lenrel pres- 
cribed by rlcxpld Health Organization (5)* Analysis of 
campus water and the W*H*0« specifications are glren 
in Table 5* 

3. An aTerage daily percapita supply of 128 gallons 

of water is maintained in the non-scarcity seasons (6)« 
This is far abore the :fd.nlvja prescribed by 
which is 60 gallons percapita per day. 

4. Scarcity of water occurs only for two months Sn 
which period* the dally supply falls from a regular 
supply of 9 laldi gallons to 7 laJsh galicsjs* 

In the light of the infonaation given above* the dis- 
cussions with the medical expert (Ur* I* Krishan) revealed that 
there is less possibility of contrsMsting diseases on the cami^* 
either due to scarcity of water or throtagh Ijapurities in water. 

b. Sanitation on the Carapusi 

The extent to which sanitation faucilities are well 
maintained on the campus has a direct effect in redixslng the 
load m the health delivery system. It also is a factor in 
heeidng away epidemics apid endemics from the campus ccwiunity. 
Information on the sanitation of the campus is collected from 
Institute «lorks Department* by direct observations, and from 
earlier studies (6,7*8 and 9)* These infonsations are listed 


belowi 
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i) Searerage: 

1 ) Himau refuse and ^aste water of the caapus is 
collected throijgh a network of undergrotmd sewerage 
lines* fhe sewerage collected is carried to an 
oxidaticsi pond which is about 1 *5 kas* away frcm 
the residential area* 

2) Sewerage is mitreated and only exposed to natural 
action like sun rays* 

li) Garbage! 

1 ) Campus garbage is collected frca residential 
quarters* hostels and other public places by a system 
of cans installed at seTeral places in the campus* 
However* less attention is pd.d to the most populated 
area of the campus, via* type 1 qiiarters* Garbage 
collection from the cans of this region is in^gular 
and the cans are without lids* As a result of this 
overfilling and spreading txjcurs* this creates feeding 
places for flies, birds and animals* 

2) there is am inadequacy of garbage collecting 
wheel -barrows* the oily van for collecting and 
transporting the garbage has insufficiait capacity 
resulting in the Increased number of trips from a 
pOL^e of garbage storage to dumping site* 

3) Transported garbs^e is dumped in natural pits at 
the entrance of the campus* Stantofd method of cim- 
postlng* idiich requires covering the dumped garbage 





12 


ifith a layer of soil, is not followed* 

111) D.D.f . and Ins^ticide Prc^raas 

The Institute Works Department has a D.D*T . program 
to control the mosquito populatica. Information collected is 
as followss- 

1) Kegular ^hedule of D.D.T* spraying is not 
maintained* 

2) Eefnsal for a D*B.T* spray is encountered in 
some places dne to lack of awapreness* 

3) D*D.T. supplied by outside agencies is not subject 
to any quality inspection prior to its use. 

e* Health Care Faeilitiest 

For the ri^sons mentioned in the needs analyslst a 
health centre is proTtded in the campus to treat common diseases 
of the residents* Its detailed study is condiKsted by the co- 
worker (refer M* Tech thesis of Mr * _laga£al . Morthy (10))* The 
health centre has outdooTi indoor and X-ray units* For emer- 
gency cases and for diseases requiring specialised treatment* 
liaison with the city hosidtals is established* Ambulance fa- 
cility is prorided for all emergency services* From the stui!^ 
of the existing health centre (10)* details of Organizatlmal 
structure* Tarious facilities provided and duties of personnel 
are given in Tables t * 2* S and 4’* 

d* Hostels mid Eesld^cesi 

The student community is housed in six residential 
hostels* lach hostel has a mess and the food supplied in all 
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messes is of 1^© same standard frai the health i>oint of Tiew. 

The cleanliness of cocfes. and heaurers was obserred. The follow- 
ing are some of the obserraticjnst- 

1 ) Food sus^lied in the hostels has enoi^h nutrition 

and calorific values* 

2) Both vegetarian and non -vegetarian food are cooked 
in a cos*® on mess# Meat supply to the hostels is hy 
contractors* Meat animals are slaughtered in the mess 
pr«ais@s# lo prior exayainaticai of the animal or the 
meat is carried out* 

3) Disinfectants are not used for cleansing vegetab- 
les before their us# in cooking* '^ashing the vegeta- 
bles in water is the co»i<»i practice* 

1#.) General cleanliness of clothes,» finger nails are 
not observed by the cooks and bearers* The dwmitory 
in which the mess workers reside Is congested and 
unclean* 

5) aicjugh clothing for these emplpyeea are not pro- 
vided with the result that the dirty clothes are worn 
for weeks* 

6) Facility for cleaning the utrasils Jn war® water 
with disinfectants is provided* 

7) Irery hostel has a cant#en|> where the cleanliness 
Is very poor* Snacks prepared in these canters are 
not siab^ect to any insi^tion during any time in a 
year* There is a great possiblldty of students con- 
tracting diseases by eating food* snacks at these places* 





14 


The inforaiAtiai menti.aaed above give ixs an overall 
idea of the errrirc^i'aeiit i#ith which the health centre has to 
interact. Mij soluticti to health .leliverj prctolem of the cam- 
pus should be chosaa Iseeplng in mind the inforaatiofi gathered 
about the envirmiaent • 

2.4 S2ETM SliTEBSlS 

2.4.1 The third phase of the methology in the systems appro- 
ach is to evolve solution to a social need* Hall (7) calls 
this as systai synthesis# It is also called the i»reliminary 
design step of feasibility study (3). In this phase creativity 
for systeos design is called for. Brain storaing sessions are 
held to bid-ng about several solutions to the problem. The brain 
ft arming sessions held in the present work had the participa- 
tion of the following experts in adrUticft to the author, and 
his co-worker.* 

1. jar* Iqbal Krishan (Medical expert), 

2. Br. US. Srinath (Systass analyst). 

3. Dr. 7. Sindararajan. 

4. Dr. H.V. Parameshwar* 

5* Mr. Subraaaya Shastri (co-wcarker). 

The sessions brought forward the following alternative solutions 
given in the chart forai 





Miior 3* SealtJb. 2«M@dieaticn B.Hlred 

B.lotificatioii adiiiCAtiQia* rfitli renote boapitaS.* 
of serious consaitatiai* **-#M@dieal 


diseases to arts 

the ccusultaiit# centre. 


All the four siib divisions isider coosultatioai are detailed 


as belotfs 
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1 • Consultation 

2m Outside 

Hired Medical arts 

on Caaptas* 

consultation 

hospital centre 

a)Doctors» aide 

aXiny cchisuI- 

a)A portlm a) Alleging 

program. 

tant in the 

of a city private 

mV.. — . - 

city with 

hospital practice by 

DM run fledged 


reimburseiient 

is hired city liivsi- 

ccsisiutant on 


of medical 

by the cians* 

tne campus with 

mediiM type 

exp^dlture 

Institute . 


b)Sstabllshm@nt 

facilities and 

and trans- 

Indoor and 


of Additi'onal 


portation* 

outdoor 

emergency- 

b)3pecifl®d 

activity on 

treatment 

eases being 

medical 

are ren- 

referred 

consultant 

sctences* 

dered in 

outside* 

in the city 

with all 

this hos- 

o)4ll types of 

other fa- 

pital to 

ikeilities* 

cilities 

as in a* 

Institute 

employees* 

2*^*2 Feasibility of Soluti«isi 


fh# feasibility of various alternative# suggested is 

presented b^ow* 

Ihis step is necessary to find out the fea- 


sibl® solutions so as to arriv® at t!» best design alternative* 
Each alternative is worked oftt fbr tl^ foUURiing details i 


1 • Organisation required* 
2* Vm power reqairemeiit* 
3* Duties to be iserfcr^ad# 
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*f. iocrk load cn tfcie perscamel. 

5* J^aliilcaticais and experience required# 
and 6. lecJtiQffiic coosideraticsis* 

Tliea® details for the alternatives aenticned ahcrre are givai 
in fable! nunibeis 5 to 9* fbe conclusions dram about each 
alternative is given below: 

i) Health j/orkeis? Wrc^rami 

Vtem the details of this alternative (Table number 6 ) 
it is seen that this altem-itiva cannot be a complete solution# 
It may suit considerably as a. wt of smsrn other alternative. 

11) IJoctors* Aide jRrogrami 

Doctors* Aide Pre^raa as practised in U*S*A* seems to 
be a better alternative. This may be a cmtralised system or 
a decentralised system with offices at srase key places on the 

campus. Advantages and disadvantages of both the types are 

„ r 

presented in fable / jfcpom the details, it is coiKsludod that 
this alternative alone is not a compete solution to our proto- 
lea • This is the opiniao of the medical expert also. The 
reasons for its inc caplet eness are 

1 . It does ndt have an accepted level of medical 
coapetance and qualification. 

2. Lcng term illnesses, requiring int«ise care, 
cannot be treated cm the campusn 

Hi) J^uH Pledged Consultant on the Campuss 

The third alternative nearing the completeness of 
the solution, is to have a consultation centre on the campus 
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with fiiXl fledged ecu suit ants* The details of this alternative 
are given in 8 • This alternative is a cemprooise between 

the soitiisticated soluticit like a complete hospital and a health 
workers* program* Hence it is suggested that this alternative 
be combined with other prograa'aes such as health worker, pre- 
vent icai and health education, to give a satisfactory ^stem for 
the community *s health problems* 

Iv) Other Uternativesi 

rhe other alternatives arrived at earlier namely. 
Prevention, Self medicaticu. Outside consultation, Hired hos- 
pital and Medical arts c^tre are found to be incomplete and 
economically unreal! saSsle* A brief note on their Inccmpleteuiess 
or econaaic unreal! sability is given belows- 

1* Preventioni This is not a ccraiplete solution 
because it does not have any curative irograimae* 
However, this fwms a iHrt erf* the final solution, for 
prev@iticn is one of the efficient pre^rjms in reduc- 
ing incideices of major illness* 

2* Self medicationx This also Is an incomplete 
solution as it cannot be adopted in eases of complica- 
ted illness* Also knowledge of self medieatiori is 
not eewon amongst all the individuals * nevertheless, 
it is advantageous to dlsseiainate the knowledge of 
self medication through health education programs* 

It is handy for minor illnesses and ^ergencies* 
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3* Outside ccxisiiltationj From the discussions, it 
is concluded that <jtrt:sid© consultaticm program is 
infeasible because, 

a) It leads to e::travig;ir- r/ an medicines as the 
outside ccsnsultifflt can prescribe costly drugs. 

b) A fleet of vehicles has to be operated 
frcw the campis to the outside consultant. 

c) It gives scope for misuse of reimbursement 
facility and transportatim facility. 

d) Ikmg term illness and mtemity eases cannot 
be treated. 

h. Hired hoapitait This alternative serves consi- 
derably well the reqiire-ments of ISa® problem. In 
some cities, like Baabay, (In Boafcay city organisaticsns 
like Miabha Atomic He search Centre, Hichardson and 
Cruddoss have hired a portion of J.J. Hospital,) this 
type of system is adopted by many organiaaticms. How- 
ever, for the present prctolea, this alternative is not 
physically reliazable because, 

1 * The Ian pur city hospitals are always over crowded 
and the actainistration of these hospitals refuse to 
rent any portion of their hospitals* 

2. inediate care Is not availahlB to campus 
residaits* 

3. Because of location, transportation facility 
has to he aaintalned, whii^ is costly* 

h, ismergency eases requiring inedlate care camot 
he looked after. 






























(i) No. h 

Cii) Salary* 

i. SMO 1500 /- 

per month 

ii. Dr .1 K 1185 /- 

per month 

lii. Dr, 2 is. 911 /- 

p«r mcmth 

iv. ar. 3 750/- 

per month 

(lii) Ihity hoiirsi 

8.00 m to 12.30 
4.30 m to 6 at 

II « Pharmacists 

(i) No. 5 

(ii) Salary* K 217/- 
psr mont^* 

(iH) Duty hours* 

8.00 AM - 1«- PM 
h,Qo m - laac 
12 PM - 8 AM 

III. iiar.gai 

(i) Ho. 6 

(ii) Salary ^ 285/- 

por mmth 


(iii) Duty hours 

8 - H- PM 

1 *^ PM - 12PM 

12 IM - 8 AM 


1. Attendii^ to the patients 
in outdoor and indoor. 

2. Attending to the emergency 
Cases. 

3. Visiting houses. 

4. Superyisii^ o^er the other 
supporting staff aand pre- 
paring their duty schedule. 

5* Inspecting drugs during 
iwrchase. 


1. Preparing the mixtiires 
for patients# 

2. JDispensijig the drugs. 

3* leeping a record of 
medicines dispensed 


1* Att^dlng to the indoor 
patient 3« 

2. A<^Blnisterlr^ the injections 
to the p^ti^ts# 

(outpatient and iniatlent) 

3* 1foepli% t2}0 atiiissicii 
records of the patients. 

Attmding ^ the lahour eases. 






I House Keeping 

(1) 5 sweepers and 

h swee presses* 

Cli) Salary a* 150/- 
per month* 

(Hi) Duty Hours t 

8 hours/day 

II frMt sport Service B 

(i) Mo* of ilsibulance 1 

(ii) Mo* of JJriTOrs 3 

(lU) Salary s 28 ^/- 

per month 

(It) Duty Hmirss 

8 AM **• 2 
2 PM • 8 
8 Pm *• 8 




Duties 


1* Cleaning the corridors^ 
toilets and rooms of 
the health centre* 

r 

2* Attending to the emergency 
patients referred outside 
and sometimes accompanying 
them in the ^i&ulance* 


Duties of the Driven 

1 • Bringing ttie emergency 
cases to the heallds centre 
in ambulance* 

2* Taking the patients r©fen*ed 
to tiie city hospital* 

3* Making ambulance bills for 
non -entitled patients* 


W* Maintaining the Log-book# 
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!ICaf»£EQg£SSlONlL ^gWlCES 
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SI* Haiae of tb© 

ii2j gositioR 

I Receotlcaiist 

(i) Ho. 2 

(li) Salary 100/- 
psr month 
(HoncarariiM) 

(ill) Duty Hourai 

9.0 Mi - 12,00 
4.30 PM - 6 FM. 

II Office Staff 

(i) lo, 2 

(ii) Salary I as, 223/- 
per month 

(111) Duty honrst 

10.0 m to 5 PM 

III store iCeeper 

(i) lo. 1 

(ii) Salary S46/- 

per month, 2 


IHittes 


Giiiding the new patients for 
registration and preparing 
their files. 

2. Attending to phcme calls 
for ai^ointments, public 
enquiries and ambulance 
service, 

3. Maintaining the records 
of various clinics such 
as Infant and child case 
chest and physiotheraRf. 


1. Prei^ration of bills for 

various items such as 
medical reimbursement^ 
ambulance* nc»a -entitled, 
patients and visits. 

2. Preparation of duty charts 
and no-dus certificates* 

3. Maintenamse of leave records 
attendance registers* 
personnel files and 
stationeries* 


1. Keeping an account of the 
medicines imrchased for 
the dlspensai:*y. 

Maintenance of the Stores 
rec«Mrds for Gon%g^cies* 
surgical instruments and 
furniture. 
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fiBLE h 
FJBGiSr.AHY 


1969-70 1970-71 1971-72 

( lakhs ) ( lakhs ) ( lakhs ) 






Fluoi*ld®s 1.00 mg/l* Sialptiates 13-8 ®g/l# 

Nitmtes lag A* Chlorides 60 agA* 

Fluorides 1 *3 agA* 

Standard interval of Testing* 

Populatlcai upto 20*000 

on® saapleAOOO populaticsn/month 

Ref* International standards tor Pijgjli© 
Heaa.th* 4«H«0* PubUcation* 










Yearly c csipetanc® • 
Anti natal total 

and Post &*61,76^/-2,aMrg0nc7 

natal eatre. long 

illnesses 


5*lmlaatio!i are to fee 

or hygiene® t referred 

nutrition and outside* 
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fmm 7 

IK3CTCES* aide mCXlRAM 

_Qnallflcatlc3n8 and experiaicet 

1 • A Ittploraa in medical science witla exi»rieiice in treating 
I^atients. 

Man Powyer 

t« Six Doc tea's* alftes* 

2* A helper, 

3* A i^hansacist* 

4. A clerk. 

Duties and wfork Loadi 

1 ♦ Houtin® jobs I 

a) Attending to patients# 

b) Dressings and minor surgeries. 

©) Referring to outside for major illnesses. 

d) House visits# 

e) Ratholc^ical tests. 

2. Ssergency cases on rotation. 

3. Transport supervisloa of ambulances. 

H-. Maintaining medical records# 

Cost gstiaation Per moot^ i 
1# Salaries 

a) Salary of D.A. @ fe. 500/- P.M. 3000/- 

b) Supporting staff# te. 200/- P.M# Bi. 600/- 

c) Medical kit P.M. M, 311|.7 Tofcai/a fe.6?57/* 

Yearly total fe# 81 |20i4^/- 

Cost of Medical aecesscrles Is eroluded# 


eontd*## 
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Remarks z 

This alteraatiT© is a better Goapared to health worker's 
programnA* 

AdYaatages and Dlsadmntages of a CentraOlsed System ; 

Adyaatagesi 

1 • Reduees cost of maintaining personal staff* 

2* Quick results of ia.thal epical tests mad® available to 
doctors. 

3* Centralised drug storage, thi.s reducing pilferation and 
wastage* 

hm Requires on® set of costly equipments only* 

DjsadSrantages t 

t* Over crowding of patiaits mid haice noisy atmosphere. 

2. Long waiting lines* 

3* Because of over crowding, each jatient gets less attention* 
4* Long ajE^roawsh distances* 

Advantages and Msadvant^es of a Decentralised Systes i 
Advantage S t 

1 • Less crowding and hence peaceful atmosjaiere* 

2. M<wre time available for each pitient for ccosultation. 

3* Easily approachable. 

4* Short wai&ing lines* 

Disadvantages i 

1. Additional equipment cost* 

2* Increased staff. 

3# unit cainot be provided with Isd) fhclldties hence 
laiek of immediate information* 

4. ©reater scope for wastage and i^lfsrage* 









30 


TABLE 8 

A FJLL FLLiDilED COliSUIg.-iriDH CIXTIRE Oil THE C-L^aiS 

Qualification and Experience; 

1* Doctors* M.B.B.S* with experience as a physician* 

2. Hmnaacist* Diploraa in iharmacy. 

3* I^tholc^ist* Certificate holder in pitholcgy lahs* 

4-* Nurses, Dressers, Midwlvest Matriculates with training 

in nursing* 

Man Power Requirement * 


1 • Doctors 5 

2. Pathologist 1 

3* Phamacists 3 

h. Dressers 3 

5 • Shirses 5 

6* Midwives 3 

7* Clerk 1 


8. Sweepers, 4ardhoys 10 

and Ayahs 

9* X-Ray Opeator 1 
Duties and HesPonslbiUtles with ^cgk Lt^d i 

1* Dally attendance to patients, with examination, «id 
prescription of medicines* 

2. Attendame to TSm&rgmx&y cases l^ought to the Office and 
to calls from the residences* 

3* Advicing aanageaent on inarchases of medicines, etc* 
Qrgaaiaing iMunlsatiws, special clinics srad health 
education programs* 


eontd**** 
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5* Training the staff for advanced «rork 6 hours/day. 

Support facllltys 

1 • Consultatice Offices* 

2* Hiarmacy* 

3» ihathalogy Lah# 

U-* Impatieait rfard. 

5* Orthopedlacs and gynaecolc^y specialisation* 

6m Infection and dressing rocas# 

7* Transport facilities for referance to outside specialists* 
8* Business office and office equipient* 

9* labour ro<»* 

10# Heservation of two beds in the city hospital for 
specialised and long treatment* 

11. X-ray facility. 


Cost Estimation i 

1 # Salaries of Doctors @ Ik# 1000/- P.M# 
2. Salaries of supporting staff* 

i* ftithaiogist* &• 250 /- J'.M# 
il# fharoacist* Rs# 2^0/- P#M# 


ill* Dresser* 

iv# lurse* 

▼. Midwife 

Tl# Clerk 

Tli# Sweeperst 

wardboys, etc* 

will, x-ray operat<»r 


&• 2CK)/- P.M. 
k. 2$0/* P.M# 
Bs# 200/- P*M# 
fis. 300 /- P.M# 
km 150/- P.M# 

is. 200/- P#M. 


Yearly total 1 *22*^00/- 


a 5000/- 


Gontda 
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3* Cost of Medicine 3s. 37*750/- 

Grand total Mm 1,60,150/- P-a. 

Cost of medical accessories excluded* 

Remarks i 

This solution meets most of the requirements of health 
deliTsry problem. All the disadrantages like low level 
of medical competanee, lack of specialization and faci» 
llties. of other soluti»s are overcome in this solutiOTi. 
However, this alone does not fora a satisfactory solution 
to the problem. It is si^gested that a corioination of this 
solution with other programs like health workers program, 
preventive program. fcsrms a satisfactory solution. 
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T^LS 9 


miL SOLCTIOH SU3G::;32m> 


Natae of tha Parti 



Duties and rasponsiMlitles as described Sn table 8* 
2. Pathologist > Fter»5lst and lursesi 












Facilities to be PrOTideds 

1 • Quick transport facilities for emergency cases req'airing 
hospitaiiaaticn in the city* 

2. A sepcialist in tlie city hospital hired on part time basis 
3* Ambulance service for the Campus - Transport for patients 


who are seriously ill. 

Cost S 3 tl,iHa.t|(n^f 

1 • For item angers 1 to 9 under Ifea pcwer* details are 
given in table 8* 


Yearly total Bs.l ^22,^0 

2* le'arlyCoiitract amount for the city 


specialist Is, 

3« Hunning cost of aaibulanee vehicles 
per year § 200 litres/^onth petrol 8s, 
Rei^rs 


5»000 p,a, 

3,600 

1 , 0 <» 


lb, ^j600 p,a. 

Yearly total &• 1,32,000 

Kame of the Part s 

2, Frev«ation Brograime and health workers prograsM© 

3. Health Education 
Man Power s 

1 • Frevention Jheharg© (1 ) 

2, Health Workers (2) 

3, Clerk (one) 

Same personnel as in 2 abcrre wH.! adsinlster this 
program also. 


Contd, , , • , 
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Duties and Rea pegisibllltieai 

Prevaation Incharge: 

1. Conducts preventive prograimes like iamunization, 
vaccinatiofij fABC, tetanus etc. 

2. Ifelntains carrospcndence ¥ith the city preventive 
prograsrate officials. 

3. Adod.nisters the health education prograime as 
mentioned in the Part 3* 

Health Workers! 

1. Duties as menticsnsd in their programme in fable 2. 

2. Assist in health education prc^rasEnes. 

3. Prepare programmes for screening films csi health 
and sanitaticn. 

4-. Keep liaison rfith similar organizations. 

Facilities Providedt 

1. An office with business equipment. 

2. Film projectors,! demonstration desks and other 
accessories* 

3. fransport facilities. 

Rwiaakrsi 

Cost analysis for thei^ two prog rMnee are not 

considered as sufficient cost information is not 

available* 




IIf€ Cmtm md ttmm tlalSar to it« sulta&ls to 

tro^ta^' oooaiticiis tii our eotxitrjr* MoM. tm> iioaltli ooaro 
proooss it p(r@soiit®4 ulioii a prov^tiT© '^ogram® is 
incorporated* A ease ttnd^ ibr dmmxid tstiaatioa for 31 at ^ 
Itiitli Contra Iji iDdortakgn* 

r« - 

' •■ j v * w i 
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3*3 wami^im 

Kaint^lning Iseaith is closely relifcted to laatasity 
to most of tlia preT^ieist Jiiieases# Still the cc&annity aay be 
badly affected due to certato 11: The pattens of Uses® 

diseases, the ite^icil treatTimt and the process th^o-oih shich 
a has to mMrgo before getting cisred, needs explanation* 

3«e technical tents are insrolred *>hlcli ar® expl^inaii bsl<M# 

!• 4rriTal Pattern 

hiseasas in general oc c'or r«ci«ly and -li u* 3 in a rmim. 

-manner dtptnding m th# indiTidiMls isaaniby to amh occisrroiiees* 
One® tho lOTtiLof disease reaches a threshold, th® pati«t 
soaks nodical h«lp* i'nis constitules the arriiral process* 

il. JXLsmm l^piausitcs md ^ysiasies 

ftfctiimt «fc®tr» th® facility tfith the initial level of 
disease* ihysieiaa after etaainlng tiM pati«nt amd diagnosing thO' 
diseaso 'Wherever possible prescribes certain ssedicines* The pati- 
ent is thms pit in his initial state of the diabase* There after 
the |ati«it sorts free state to state ilth the laedicaX treatment* 

In every state the ihyslciai prs^irlbos differait service# de^id*- 
ing m tl» itiktient*# firegress* The ffiorement froi state ts state is 
a rand^ procesi* The patient aore# to the next state free hi# ire- 
#«it state with a transitioii p*shahillty, after residing f«r smm 
tiae in hi# prosent state* fhtis the process is seni-IC^horian, 
with dii^rete tiae and discrete state#* (figure lo* 2)* 

XUsMse# are classified acc'ardifii to m intematioiml 
standard (ID* Identificaticn of diseases Moerdinf to this 
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standard ro^-jii*Gs ccjaplste dia@fiosis> M&h Is not alvn:^ poaslbl®* 
1 specially in -iiany ©.asss* In ovSt door treatiwnt^ eeaplst® diapiosls 
i;S iR’rariaijly i»t possible because of *cart time for i^tiwit 
exaBiaation* 41so in deimloptog countries liX® India, facilities 
for imedia5® tests awl ©onrsiaJc ation of results of th@ tests are 


not present in siaaj iK^spitals* Seme soee-tises, treatmnt is based 
on spailoas* X group of ss^pt^oas is identiHed Ateh pertain to 
aaior Bjstms of t!i@ bai^ life, nenroue system* llTOr systen «d 
abdoBinal systm* k syaptoa ^ma^cs esi^sts tMs case and tbe 



Thty s^ : 

% 

a* ilodAl. for the treatae»l based ee ^eaee drmniee 
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e* Corabined treatment on both disease and sysptM 

dynamics* 

i* Model for treatment cm disease diagnosis (Figure llo* 3) 

In this model the follorfing are the definiticms of 
various quctntitiest 

m Itmber of patients entering the facility 

on any day n disease i 

' i 

• luiber of patients who occusy h state of 
diseaseji i, on ai^ day* 

i 

a Humber of car# el«aents of type *a* requirsd 
by a pit lent in the state of disease »i** 

AS awitioned earlier, the disease dynamics follows 
net work of discrete states, discrete time seai-l&ricofriaii 
process* fhe parameters of the seiii-]tetrkorlan premess are, 
(Figure Mo* 2 )* 

sa Probability ^at a patient in 3^^ state of 

• fell 

diseaaw will next transfer to k " state of the same disease* 

hj^(n) m PrcJtoability that a ^t±«it who has Just 
interet the 3^^ state of disease i, win stay exactly *&* days 
before ent earing state k* 

ii* Model for treata«it m &ymptmu» (Flguare Me* h) 

In this model the following are the definitions of 


various <|uantitleet 
















i lill 

1 • a of 3 A patient s pomia in k stato of 

i disaaa© (^nmr dlamse is mmtlmmd th® dBiiniMXm atppilos 

also to the spiptoa gromp). 

i 

2* * te&w* of diya tliit trfo patioisfcs stay ia stat® 

k of diseaira i, liotli :3ri‘iw4 at tk® facility m th® 

•aae day* 


3# ^ 1 ^ » iimfeor of days that a patisnt in | stat® of 










For model iii* the eguaticns (1 ) heccmes 


and 


h“1L 

II 

h 

if K J 

(3a> 

= 


if 1 3 

(3b) 

n^= 

r 

- -i 

^i pT 

if r <k 

(4a) 


i 

ioc^ + 

) if r>k 

(4b) 


denotes the patient census in state 1, 

i i 

U denotes in state 1. 


Var ^ * Pi ^ ^ ^ Pi' ^ ^ 

if 1^3 

= * Tar(p^^ ) 


and 


if 1 > 3 

Tar (n^ ) Pr " ^r ^ ^ ^ 


<5b) 

(6a) 


if r < k 


if r:^ k 


(6b) 


where denotes V. in state r 
r ^ 

Expressicns for (l) ^ (2) as functions of time, are deriwed 
In terms of semi Markovian parameters in APPafidix 1 • 
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3 . 4- . 2 D:^, I C: -J -M 


Th© secmd quantity of iaportanc© is th@ average demand 
of various services# For models (i) and Cil))| this can fee written 
in tonas of the vari^ibles h»BTi defined 

earlier. Senoting as the averse d 0 ii;iiid of type a. 




( 7 ) 


fhe variance of IL is given fey 

12. 


Var (I|g) * ^ (0^) - oCj^) Xl ♦ 


j,k 




^ h£*' 4 a} 


( 8 ) 


w «2 


where <3^ is the asan square deaand of type ‘a* in state 

of disease i# 


For model ill* expression <7) becsaes 


* 




( 9 .) 


Where ^ HI ^ 3i, « 0 if Ml <. 3* 

Ml m Muafeer of states ffer spipfcom group# 

N2 • luafeer of states in the disease • 

And 

^da * ^ 





ISxpressicm (8) beeoraes 


and 


Var (D„) . S {(Tar{ i|) - ♦ 

« s,l from 1 to $ 

^ ^ 3 ■*' ^ ^(Var (pJiE 

^sl '^sa*'^ia '•' ^ * (10a) 

s*i fro® J4I to Ml 

Var (D^) . ^{(Tar (0^) . «^) 

r^x irm 1 to k-1 

♦ ^Pr ♦ L.{ 5 ar («^ ♦ - {^ * 


^ ^Vnt ' ^1^ * /4 ^ ' 

r,x fro® lE to M2 


Cioii) 


Sxpr«sslOfi for ( 7 ) and (8) In toitii of soal-lfetrlSQTiaii paraaoters 
and as ■i^mctions of ti®o or® derlTod to Appendix 1 * 
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3*4*3 PreTentive Prc^ram: 

!(*ien a prevent iim program is employed in reducing 
th© niniber of incidences of certain diseases, it is possible 
to ascertain, by statistical laetbods the percentage 
to ytiich the program has been effective. 

If is the j^rcentage suecessfnlness of a preve- 
ntive prc^ram for disease i, the patient inflow to the health 
facility gets reduced by this factor* In the expressicMS for 
patient census and average demand, CC^ the earlier pitiioit 
inflow, T/«hen the prev^tiv© program was not in operation, 
is to be replaced by (1-:^) The expresslcais, then, give 

the expected load^ taking into consideration the effect of 
preventive pr<^raa* 




j 





©oll®v'tlag sample dafc# trm fell® *^:5iir ll@£Lth Gmtr®. 



til® patlJRt infl^ in Italtli asor, tl»fi»igti wwtlm» 

fttnrio® e0t3nt®:rsf is issesibsi diagra«iatimll 7 is flgixrs 7«* 


4*3 mimUm 9i mmtmB 

9Sr tbs parposs of s sw i a s iatm Hmmsiss 

wntm ssliMtsa SB tin fBHoMiBK Basis* 









Xn a soridi of iiseusslQiis ultti tim 










if8 


3* artssing rmm 
InjtctlQfi torn 
ilmtlioiogy ySb» 

Th« ear® eieaiffits bar® l3®@a cboawii a» tb® sartlces reoc^red 
in teie»« couni«Ps* ?!)» list of e^® el©a®iits us««l in tli® 
®xp&rin@iit is glwi in fableia* 

4*5 fistiiblifliing Diseat® dpiaaios* 

Th® dis®a8® djas-iiilcs for all tta® dis«*wi®s ehwen. 
is . based on iat@r"^i©«s tbe jiiysiei^s* ^be data coll^ti.<^ 
if plamed so as to bring oiit tlM cttsease <^aalcst nyBbsap of 
repeated ’sisiti^ ind tl^ eare elsnent# deaanded# 

4.6 Be sign of tl» 8x.?erSii®it for swpil® data eoUectlon# 


4.6.1 Bata CoHeotion Fore. 















Pat lent 













cnmm 5 


Diacassioa asd comchisiok* 


SIJBTSMS kBxUOCJ TO €• 




•v 




In t'l» s«!oad chapter, the sy3t«s approach to th® 
daslgn of health car® tery ^as pi^senfcel* Urst 

aany altematlv® soluti^hi »f@r« and nith tli® ftasihiliti' 

8tad^, the twst altematite if chosm# T'i» T.-'c:!S3t@i solut;ioa 
18 cloa® to the existing systs* itid c»ly 8«@ parts of the 
solyticR ara to he ineorporattd in I&® existtog «y»t« to aah® 

It ®o»p2®te» In fact son® of the a»5'®cts of stigs®^^®^ health 
•daoatlon prograwiea a» already in ns® In ttm fora of 3ahy 
CliiiiOf a@®tings of ilcjaen*® associatloii* It 1® si^gested that 
imlfioation of all these aeti’eities he troaght under cue 
aanlnlstratlon* 

Fro® the results of the daaasd estiaatiaii ao<tel fhr 
the *» data collected, the folloiciiig <i5servatians caa be 
The distrihutlG® of qgi^tltlea of modloiiio Stm the ao^l ha* 
a rese^lMice to that of the aoti»l emsm^tm* la ease of 
services like lajeetion, the values cfetalned ttm the uo<^l 
ere setlsfaCtcsfF* 
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tJiBlM 10 


IJLSr CF lESS 


Vw a^>m/ 


aM| •> 4ai| •xnhM^ 

»»!& ' A* 


1. I>yi0nt*7 aM mAorrin 

2« Boil moA (laf^icitod) 

3. ConJuDtivitis and OpfehaSaia 

if* Laeoratlcn and open tiouMi (non infootod) 

5* Cmtgti lotlier T*B«) 

6* Viml Fewrt 

7* Itonatal oar# 

8* Anoaia 

9* %Ptr acidity 

10* Tt;aN>r@alo§ii 








i 


HBAN and 
OCkiMim 



1 

1 

1 

a 

3.5 

12, 

3 

16 

256 

h 

9 

fO 

5 

m 

9 

6 

7 

50 

7 

6 

36 

1 

1 

1 

a 

1 

1 

9 

10 g»3 100 

to 

8 

#1^ 

h 

7 

50 








3* Cfflftjuetlvlts «i4 Opfchalsia* 

1 « Injections t t 1 


0\ 

& • 

Snlpiia Ceterarai'de 

It 

9 

80 

3 . 

Kan^cnlcol 

12 

6 

36 

h. 

f®3Pi*asiyoin 

13 

6 

36 


Ccnglis 




1. 

Injections 

1 

1 

1 

2 « 

Couiti md mi2:t 

1¥ 

3 ©»• 

9 

3. 

AspiX'in 

15 

6 

36 

4>« 

C« MallAte 

16 

3 

9 

5. 

B^X. Qmmt 

25 

1 

1 

6. 

Haeceicflo&iii test 

26 

1 

1 

7. 

fetal dSJ:* 

27 

1 

1 

8, 

JDifformtial 

28 

1 

1 


5* flral fevsrsi 




1 • 

Injections 

1 

1 

1 

2. 

Drapberats 

17 

3 

f 

3 . 

isptrln 

15 

6 

3 © 


inalgin 

18 

*^.5 

22. 

5* 

Ceimt 


1 

1 

6* 

H'issioglcbtn test 


1 

1 


( 

) 








t? 3 9 

^0 1 1 

2 h 
11 
17 11 

•l <1 >1 

52 3 os* 9 

9 3*5 12,5 

53 3 9 

55 11 

!6 11 

1 1 


1 

53 

6 


3*5 12*5 

*♦•5 22.5 
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Raises Fa CM m model f/irrauiso 'OTS 
ACEJCI4L OalLf COaSUMiTXCH # 


T 


T 


Care * M 4 M E ‘Daily * F-iriaws® of ♦ Actual awra^® 

•l®s«iit * *air@raco * daoai^ froa * eooswp&ion pe 

Ho« ' *l^roa tli® ‘ tb® aoSA ‘ tey 

* * . * 

( 1 ) « (^) t . 3 ; t C^; > C 5 ; 


1 

lll|®CtiOll 

208 

2C^ 

110 

2 

Uni® pas aisiii 

251 

8961^ 

150. 

3 

Solpta |yla4is« f4bi69*4'*9**' 

11119.10 

m 

h 

fhaliriola fib* 

%B0M 

1801.6 

m- 

3 

Kaolin© MJAwtm 


614*5 

m 


Intorio flolbrm fal3®*4M«*»67 

3*76,19 

560 

7 

Furmi^ fib»* 

^0*22 

1561*32 

m 

8 

Dr«saiiii 

41*68 

41*68 

ee 

7 

Sulplia 

23i|>.6 

2346*0 

m 

10 

SHiim (Hiilii® fabi«^31»53 

3452.25 

• 

11 

snlsiia 

(»ye drop) 

332*B2 

3136.19 

m 

12 

Eavplmiool 
(•ye drop) 

93M 

561*00 

m 

13 

femayolij(@ye drop) 4^8*00 

^*00 

®b 

1¥ 

Cotiglt toE laixtir® 


1003*68 

eir 
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<1) 

(2) 

(3) 

C4-) 

(5) 


15. 

Assdrln Ta6s. 

1172.86 

7096.15 

660.00 


16. 

C. Mallet® Tabs. 

373.30 

1136.4-1 

330.00 


17. 

Oraitioratc aixtijrfi 

91 .SV! 

275*4-6 

mm 


18. 

Malgin Tabs. 

220.89 

11C4.,35 

200.00 


19. 

Fersolate Tabs. 

190.7? 

4-06.75 

4-00.00 


SO. 

Iftnitiritafflin Tabs. 

4-3.50 


- 


21. 

MeoloEln Tabs. 

60.00 

160.00 

mm 


22. 

F.4.C. Kixturf% 

4 $.26 

136.78 

mr 


23. 

Galnsdl 

ic^.oo 

3 ^^.00 

DM 


24-. 

HaOTatrln Tabs. 

39.4-2 

118.26 

am 


25. 

R *B X ♦ Count 

13.S0 

13.80 



26 # 

Haamogldbin test 

17.86 

17 .^ 

- 


27. 

Total 

6.92 

6.92 

•m 


28. 

laffarential 4,B,C. 

0.0 

0.0 

. 


29. 

£.S«R. 

5.0 

5-0 

- 


30. 

Rontin® stool tost 

5.0 

5.0 

• 













































t' 
t' 

vhich is deflBsS 
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Ol 

X (1ft) the a patient -Ao arilTOs at th® 

la 

facility ®n <fey 1* is in state k of the sm® ii^aase on day t 

s 0 otherwise 

fhe expected valiie of this raya<k>a variable is equal to the 
probability that its value is m& '-diich in our case is the 
interval transition grdbabilityf.k (t-l), '41 th this ^ftoition 
of the indicator Tariabl®f the various quantities discussed 
in Chapter S are written in teras of th© Indicator viriidjle* 

1 , |uj » Imiflber of days a persm stays in state 
k after he enters tl» facility* 

There are several possible ways in which a patient 
can stay in state for t d^s# 

ibln, 

1 . He can directly enter .k state and rsaain there 



2. le can enter soa® otMr state and stay there 

for 1 day# •and then enter ^ state to sjwnd t days there* in 
& t+d a - 

which case Xj^ (0*1 ) w 0 ^ (Oft) » t 

3. He can «t®r state after spending 2 ^ys 
in sane other states •*•«* 

and so^Ki 

adding up ell these caees it aahes upt® t days# by ^finit^sa 

a.* ^ e 

ef (0*t )# these «ahe upt© C0*t) 






64 


Oq 




Cto 




ttS^O 

2>i 

Z . _ . a 


•05 

K- 

' ^ taO k 


* 

Oq 

= & 9-^ct) 


1 ) 


- O) 


2*¥^j^ m TobaX suBber of days that a patient will 
occupy state J| of disease 1, lAth Mother s»,ti€fiit occupying 
state k of the same disease, hoth having entered the facility 
on the sm@ day* Siailir to^^, m get, 

V » la • *k <“•*’ 

^ 

3*ni (t) » ii»l»er of patients oecuiylng the 
**■ t ^aC|) 

state k on day t 


• • 


H. • i^k (t - - «) 


4 *21 (t) a total nwtoer of semce of type m 


demanded on day t 





til® irmriunc®* Qt tlies® quisitities eaa 
bt obtained by taMBg amm^ mmmt with map&et to tto 
indicator variabi®* 





m fiis 

For the Fta£*P«>9i^ of illiistratifif the aetliod or CdOoiila- 
tiag the awr^# <tea.ad as?! Its TarlAnce, the disease Sfmatcn 
of cijpsr aciiUtf is eofi.ll-i • Ta® disease ^maaics is ^mm 
diasr.isiticAllj iu 6* 

The in:5at .ra^tlties of tMs diseas® am 

1 ) FatiMit iiif 3 ^ a «a » 5 

i 

2) Itesi {SaliF dosages of 

a) iRj^tloa 1.0 • OAT® eleoefit Ifo# 1 

b) Qmlmi.% lib# 3 tabs, «les«t Ho# 2 

c) aiteilo^efc«a %*5 tafes#ca« slsaeitt 3 

3) Jfeaa &qmXMs ©f tli« dosages 

ft) Inject i« 1»0 

2 

b) Oa'oisii Tab* 12 #$ Clatos*) ' 

0> aaterlofiefo®® 22*5 Ciaba*^' 

bj III® traasitiim ppob-abilittes and ear® 
in each state atren 

a) State U®* 1 0*5f $t 

fc) State sro* 2 0*5t 23 

©) State So* 3 CQ*5» QSh C0*5f ^5>9 $ «d 23 
d) stat® Sc* ^ C0*2* o.5t®*5)» {0*5* ^*5)# ^ «d 23 






er 

^ 29 1 30 

3m y tests* 

5) fct r#aitowje psriois for tli® states arei 

a) State lo* 1 

2 days 

b) Stite SOe 2 . 

3 dai^ 

&} State to*3 

7 days iHid 

4) State lo*^ 

7 days 

Calei^atlofiss 


fd^ M * 

i lay 

jUg » 0*5x3 w 

1*5 days 

M 0*5x*4>*5*?"*o*5x0*5*.7 » S»> 

» 0*5*Q.5x0*ai?40*5x0*5ie7 * 2*10 days* 



ii^ » 5 


n m7*3 


2 


a. « 17^ 

3 

. 7,9 ♦ 10.5 - 17.5 

^ a 10*5 

*s » 5x3.5 ^ 7.5 X 3^ 17*5 x 3.5 


X 105 


5^.5 ♦ 7.5A-.5 ♦ 17.S^.S ♦10.5rf», 

23 


m 182.5 









6 * •^hara(8t®ria«fcio!a of «iast« wter of 

l*I*i9 Xmzwp^^ Mmh* foesis - Snipua* %%B 


a. 



lii®8stiial£ioti m a imst® 


n H#T®cii. ' f Aslff l*I*T*Xapiir*i96« 


9 





^ 7. Pate Slip 

' Th!s book is to be returned on the 
date last stamped. 





